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CHAPTER l· 
INTRODUCTION 
This work, which is the outgrowth of anatom-
leal researches during the past five years, presents in 
detail the results of study on the comparative gross and 
microscopic anatomy of the seminal vesicles of Sciurus 
carolinensis leucotis - Gapper; Mus norvegicus albinus -
Linneus; Cavia porcellus - Linneus; Lepus sylvaticus -
Bachman. 
I selected the Rodents, first because of the 
ease of obtaining some of these animals and second be-
cause of the comparatively large size of seminal vesicles 
found in some of them which made them suitable for the 
purpose. 
I have reviewed the literature available on 
seminal vesicles, in general, as far back as 1668, and 
have found that the human seminal vesicles have been 
well studied as regards their gross and microscopic 
anatomy. 
From the standpoint of comparative anatomy and 
comparative histology of these organs, which are well 
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developed in many animals and in others are poorly de-
veloped or present as vestiges or entirely absent, our 
knowledge is incomplete. In the literature available 
on these animals one finds a surprising lack of any de-
tailed or accurate study covering these organs and 
their various complexities in the region of the prostatic 
portion of the urethra. This may be due largely either 
to inaccurate knowledge that has simply been handed down 
from one writer to another without verification, or it 
may be due to most undependable methods of preparation 
of material which a great many times are the cause of 
continuous controversies between various workers. Still 
further, because practically most of the investigations 
conducted on these organs have been directed to their 
function without having first secured a complete, ac-
curate and detailed knowledge of the gross and particu-
larly the minute anatomy of these structures. 
Aside from - the anatomical and histologi cal 
point of view, the reproductive organs are of great 
importance as definite means for classification of 
animals in such cases where there is nothing that com-
pares an animal favorably with any of the usual data 
for classification (Pocock, 1923). This taxonomist, 
for instance, separated Tamiasciurus hudsonicus from 
the genus Sciurus "on account of the form of the glans 
I! 
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and. the absence of an os penis." This 1-nvestiga tor 
writes: "In this case there is nothing in a comparison 
ot its teeth, skeleton, body proportions, or, in fact, 
any of the ordinary criteria, that gives any indication 
of the wide divergence from the typical members of the 
group that is so strikingly seen in its reproductive 
tract. 11 
The need, therefore, of accurate detailed 
and reliable information concerning the anatomy of the 
seminal vesicle.s grossly and microscopically was vividly 
impressed upon me, be f ore this investigation was under-
taken. 
A great deal of work has been done on the rat 
and some on the guinea-pig at the Wistar Institute, but 
it is purely physiological and partly cytological with 
no anatomical or histological description. 
Since comparative anatomy and comparative 
histology first became organized sciences, many volumes 
have been written on the digestive, excretory, nervous 
and other systems, but until recently no attempt has 
been made to supply those interested in the reproductive 
organs with adequate literature dealing with this branch 
of knowlea.ge. The first attempt to bring about the in-
formation ofthe comparative anatomy of the reproductive 
glands of mammals was by Oudemans (1892) and Disselhorst 
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(1897). Disselhorst published a more extensive paper 
than that of Oudemans, and his work has been incorporated 
in Oppelis Lehrbuch (1904). Indeed, in many textbooks 
of anatomy and histology now commonly in use, the section 
devoted to the reproductive organs is restricted to a 
few final pages seldom fr ee from error. In general, it 
is a well known fact that the comparative microscopic 
structure of animals is a much neglected field and if 
we are to understand better the complicated microscopic 
structure of' the human body, we have first to understand 
its simpler beginnings of these structures in the lower 
members of the mammalian series. 
In studying the structure of the seminal ves-
icles, however, it is to be considered that ~ the 
final object in this work is to determine its anatomy 
both gross and microscopic in a restricted sense. 
In the first part of this work I have limited 
my researches to the comparative gross anatomy of' the 
seminal vesicles including the ejaculatory ducts, which 
are the excretory passage of the seminal vesicles, and 
their relatiDn to the vas deferens and prostate. 
The second part of this work is given to the 
comparative histology of these organs. 
Preliminary to the main exposition, however, 
it will be helpful to review briefly the immediate per-
I! 
I 
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tinent literature and to recount the observations made 
by va r ious investigators. 
Moreover, I have presented herewith the bib-
liography wi th great care and have summarized the most 
important observations. 
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CHAPTER II. 
PURPOSE OF THIS INVESTIGATION 
My purposes for this investigation are to pre-
sent a detailed description of the comparative morpho-
logical appearance, both from the gross and microscopic-
al point of view, of the seminal vesicles of the Rat, 
Guinea-pig, Gray squirrel and Rabbit; to outline their 
relation to the vas deferens; prostate and urethra and 
from a consideration of all assembled data, to point 
out resemblances and differences of their structure. 
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CHAPTER III. 
REVIEW OF THE LITERATURE 
Sciurus carolinensis leucotis - Gapper 
The earliest literature I have been able to find 
on the seminal vesicles of the Squirrels is that of Owen 
(1868), who in describing them says: "The vesicular 
glands are present, but small in the Sciurine family. In 
the gray squirrel they are slender, somewhat elongated 
bodies, bent upon the base of the prostate, through the 
substance of which their comparatively long ducts pass, 
together with the vasa deferentia. The prostate is a 
relatively large elongated compact body, loosely attached 
t~ the posterior part of the neck of the bladder and 
muscular part of the urethra. Cowper's -glands are also 
relatively of large size; they are situated at the sides 
of the rectum, o·f a rounded conical form with the base 
bent forward upon the apex, from ·which .a long, thick 
duct,. with glandular parietes, is continued into the 
bulb of the urethra. The diminutive size of the so-
called 'vesiculae seminales' is not compensated by a 
dilation of the vasa deferentia, as might have been 
expected had their office been to serve as a · reser-
voir for the secretion of the testes, but by the 
. . 
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magnitude of the other glands, viz., the prostate and 
Cowper's, the admitted function of which is to add some 
accessory fluids to the s emen; and the squirre ls do not 
differ in the mode or dura tion of the act of copula tion 
from other Rodents in which the vesicular glands are large-
ly developed." 
Oudemans (1892) gives a brief description of 
the flying squirrel, Sciurus vulgaris, chipmunk, spermo-
phile and marmots. He says that they possess seminal 
vesicles, no ampulla, and points out that the seminal 
vesicles do not empty into the vas deferens. 
Pousargues (1893) gives a description of Sci-
urus vulgaris and the relations of the ducts of the sem-
inal vesicles, the vas deferens and prostatic ducts. He 
claims that ther <?. is one common opening of these ducts 
in the urethra. 
Rauther (1904) sta tes that in Sciurus vulgaris 
the prostatic ducts join the vas deferens before they 
open into the urethra, and thinks that the prostate is 
a seminal vesicle and that the seminal vesicle is an am-
pullary gland. 
Grosz (1905), in describing Sciurus vulgaris 
a European species --, says that there is one common 
orifice for the vas deferens, seminal vesicle and prostate, 
but his statement is taken from the works of Pousargues 
II 
1: 
Ji 
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(1893). 
Kr8lling (1921) observes in Sciurus vulgaris 
the relations of the ducts or the vas deferens, seminal 
vesicles and prostate in the prost.atic region o!· the 
urethra. His observations corroborate those of Rauther. 
Engle (1926), speaking of Sciurus vulgaris, 
says it has no prostate, but has one pair of seminal 
vesicles. His opinion is taken from Grosz. 
Mossman, Lawlah, and Bradley (1932) give pos-
sibly the most detailed account of the male reproductive 
tracts of Sciurus carolinensis, Sciurus niger, Tamias 
striatus, Citellus tridecemlineatus and Tamiasciurus 
hudsonicus. They also describe superficially Glancomys 
volaris, Marmota monax, Citellus franklin! and Hello-
sciurus. They compare these specimens with the European 
squirrel Sciurus vulgaris, and also with the flying 
squirrel Petaurista petaurista (Pt.eromys nitidus), 
and come to the conclusion that the European squirrel 
is almost identical with our Sciurus carolinensis and 
Sciurus niger. 
These writers conclude that no ampullary 
glands are present, and that the prostate has a single 
pair of ducts. In the colliculus of the Sciurus rafi-
venter, Sciurus carolinensis and Tamias striatus, the 
i 
ll 
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duct of the seminal vesicles and the .vas deferens join 
the pr-ostatic duct inside the urethral opening. In the 
red squirrel the prostatic ducts usually open separat-ely, 
while the ducts of the seminal vesicles and vas deferens 
join and have a common··-opening. However, they claim 
that ·in one male red squirrel, all three ducts had a 
common- C?Pening !!on _ one- side of the urethra.." In .the 
spermophile each of the three pairs of ducts opens sep-
arately. On the basis of the .European squirrel, it is 
commonly stated that the prostate is lacking in the 
Sciuridae. Because the ducts of the glands which these 
authors have called the prostate open in common with the 
vas deferens, European anatomists consider it either as 
a seminal vesicle or ampullary- gland. Mossman, Lawlah, 
and Bradley's paper consists mainly of a description 
of the gross anatomy of the accessory genital organs. 
The histological structure is not taken into considera-
tion. 
In summarizing the work already done on the 
Sciuridae, all the European anatomists mentioned above 
centered their investigations orr the European gray 
squirrel, Sciurus vulgaris. The majority of them agree 
that this particular species possesses a pair of seminal 
vesicles. Some of these workers claim that the "ducts 
of the seminal vesicles and vasa deferentia pass through 
-11-
the substance of the prostate and open into the urethra" 
(Owen, 1868). Others found that there is one common 
orifice for the seminal vesicles, vasa deferentia and 
prostate in the urethra (Pousargues, 1893). Still 
others found that the ducts of the prostate join the 
ducts of the · vasa deferentia prior to their opening in-
to the urethra ana. thought that the so- called prostate 
was a seminal vesicle and that the seminal vesicles 
were ampullary glands (Rauther, 1904). 
In America, Engle without investigating the 
reproductive tract of Sciurus vulgaris made a grave 
error in recording in his tabulation of the presence 
and absence of the various accessory glands in mammalian 
species that this particular anima l has no prostate, 
but only a pair of seminal vesicles and cited Grosz (1905) 
as authority. 
However, I find in Grosz's paper, "BeitrHge 
zur Anatomie der accessorischen Geschlechtsdr8sen der 
Insecti voren und Nager", Arch. mikrosk. Anat., Bd. 66, 
s. 567-608, 1905 , that he speaks of the prostate as be-
ing present and also confirms the works of Pousargues 
in agreeing that there was one common opening into the 
urethra of the vas deferens, seminal vesicles and 
prostate. 
The only American investigators that have 
.I 
I 
I 
I 
I 
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I worked on squirrels are Mossman, Lawlah, Bradley, and 
the writer of this paper. 
Mossman, Lawlah and Bradley have described 
exclusively the reproductive tract of those species of 
squirrels native to South&rn Wisconsin and compared 
them to Sciurus vulgaris. They concluded that Sciurus 
vulgaris is almost identical with Sciurus carolinensis 
and Sciurus niger. Their work was published in 1932 and 
their paper consists mainly of brief and general descrip-
tions of the gross anatomy of the accessory glands and 
certain features of the penis and the urethra. The 
histological structure of these organs is. not treated. 
However, I should like to take this opportunity 
to mention that my work on the gray squirrel, Sciurus 
carolinensis_ leucotis-Gapper was done during the fall of 
1930, and that the investigations of Mossman, Lawlah and 
Bradley coincide in many respects with my own findings 
in this particular work. My histological description 
of the seminal vesicles of the Sciurus carolinensis leu-
cotis-Gapper is up to this time the only one on record. 
-1 -
Mus norvegicus albinus - Linneus 
In the literature concerning the seminal ves-
icles of the rat, the earliest article I have been able 
to find is that of Wagner (1834), who in describing the 
seminal vesicles of Mus decumanus -- the common brown 
rat --, says that one finds a well-developed pair of 
seminal vesicles, their extremities bending towards 
each other, and containing between them the urinary 
bladder. They arise in the body cavity midway of the 
length of the ureters. 
cuvier (1846) states that rodents in general 
have large ramified seminal vesicles. In speaking of 
the rat, he says that the seminal vesicles are saccu-
lated, elongated in form, and resemble a tube t•loating 
in the abdomen. 
Richard OWen ( 1868), speaking of the · rat 1 s 
seminal vesicles, describes them as follows: uThe ves-
icular glands are large, lobulate and exude a hardish 
cheese-like secretton." 
Stilling (1884) states that the epithelial 
cells of the seminal vesicles of the rat change their 
character accordingly as they are in a state of rest 
or activity. 
Oudemans (1892) points out that there is a 
-14-
----=================================================== 
true ejaculatory duct in the mice, and that this duct 
unites directly with the urethra. 
Rauther (1903) says that the seminal vesicles 
of Mus decumanus lack longitudinal muscle fibers. 
Disselhorst (1904) finds that in Mus decumanus · 
the seminal vesicles are well developed, and points out 
tbat the vas deferens forms an ampulla. Furthermore, in 
describing the histological structure of the seminal 
vesicles of Mus decumanus, he says that their wall is 
made up of soft connective tissue and a l ayer of smooth 
muscle fibers which extend to the epithelial layer. 
Hunt (1925), in describing the seminal vesicles 
of the rat, writes: 11 The vesicular glands are ·a pair 
of conspicuous warty· structures at the posterior end of 
the abdominal cavity. The anterior end of each gland 
bends abruptly caudal so tbat each gland as a whole re-
sembles an interrogation point. •i 
In summarizing the work already done on the 
Muridae, the European investiga tors mentioned above 
directed their investigations exclusively to Mus decu-
manus -- the common brown rat, and the house mouse --
Musmusculus. In their description of the reproductive 
tra ct of the above-mentioned animals they agreed that they 
possess seminal vesicles and that there is a true ejac-
ulatory duct formed by the union of the seminal vesicles II 
\ 
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and vasa deferentia, one on either side of the collicu-
lus seminalis emptying in the urethra. 
Rauther pointed out that there are no longitu-
dinal muscle fibers in a .cross section of the seminal 
vesicle. Disselhorst claimed that the vas deferens 
forms an ampulla. 
In this country, Hunt is the only one that has 
given us a detailed and general description of the anat-
omy of the rat and although his manual is not written on 
the anatomy of Mus norvegicus albinus, he suggests that 
"either the Norway rat or its albino variety may be used." 
In general the lite_rature on the gross anatomy 
of this rodent is not extensive and although a great 
deal of work has been done at the Wistar Institute on 
the white rat, it is of a physiological nature. The 
histology is sadly neglected. 
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Cavia porcellus - Linneus 
The earliest a r ticl e t hat I ha ve been abl e t o 
f i nd concerning t he seminal vesicles of t he guinea-pig 
is that of M. Andral (1821). He studied the seminal 
vesicles of the guinea-pig, but confined his research 
to applying electric stimulation to these organs. He 
came to the conclusion t hat the walls of t he semina l 
vesicles must contain muscle fibers, but he failed to 
demonstrate the fact anatomically. 
Prevost and Dumas (1824) studied the genital 
. apparatus of the guinea-pig, and concluded that the sem-
inal vesicles functionas reservoirs for the semen. 
Minot (1884) noticed the large size of seminal 
vesicles in the guinea-pig, and found no spermatozoa in 
them. 
Misuraca (1890) states that in the guinea-pig 
in which the vesicles are well developed, sperm may be 
found alive as long as twenty days after removal of the 
testes. 
Cannieu (1893), who worked on the seminal ves-
icles of the guinea-pig, says: "Chez le Cavia comme 
\ 
chez le plus grand nombre de Mammiferes, l'appareil ex-
I I I 
creteur du sperme, constitue d'abord par lea canaux def-
I I 
erents et des glandes diverses, se complete, par vole 
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I d 'emprunt., en utilisant une portion des conduits evacu-
' ateurs de l'urine. Ce conduit, qui fait suite a la ves-
/ 
sie, et qui est constitue comma ella par une muqueuse 
I doublee -d'une couche musculaire, est compris d'abord 
l 
dans le bassin et renferme ensuite dans un appendiee de 
I ' I forme cylindrique ou a peu pres, le penis. Ce canal au-
' \ I' I quel on a donne le nom d'urethre peut done etre divise 
en deux portions, une portion pelvienne et une portion 
pennienne. 
"Dans la portion pelvienne, a peu de distance 
et audessoue du col de la veseie, on rencontre chez le 
I 
Cavia adulte une sorte de repli de la muqueuee urethrale, 
' qui passe souvent inaper~u. Si l'on vient a eectionner 
I ' ee repli sur la ligne medlane, on met a nu le verumon-
tanum. 
I I Cet organa est ici represente par une petite 
I I 
eaillie, a direction allongee dans le sene de l'axe de 
\ A l'urethre; sa couleur est blanchatre et il se pard in-
' eensiblement en avant en donnant naleeance a de petite 
prolongements, lee freine du verumontanum. A l'examen 
\ ~ I 
a la loupe on aper~oit assez facilement, de chaque cote, 
I I I lee deux orifices des canaux deferents et un peu plus en 
I I I 
avant ceux des veelcules seminalee. Ces dlfferente orl-
' I ficee eont separes par lee frelne du verumontanum; en 
\ \ 1\ dehors et a peu pres au meme niveau, on en voit d'autres 
en aseez grand nombre, ce eont lee embouchures dee con-
-18-
duits prostatiques. 
11 C 'est done la po·rtion prosta tique de 1 1 urkthre, 
' ; pres de verumontanum et au-dessous d'un repli special, 
/ I' des plus remarquables, que se deverse et se melange avec 
le sperme le eontenu des glandes de la prostate et des 
, , 
vesieules. Ce repli est forme, ainsi que noue l'avons 
/ I' I' dit, au depens de la muqueuse de la moitie inferieure 
\ / / de la parol de l'urethre. Quand la secretion est abond-
/ 
ante, ee repli ee gonfle et alors seulement 11 se pre-
sante soue la forme d'un organe ovo!de, l~g~rement eon-
; " / ique en avant. Son extremite anterieure presente une 
/ / " 
etroite ouverture laiseant eehapper les produits de-
I' \ / C'est verses a son interieur. done une sorte de vest!-
semi-ovo!de, I' bule ayant pour parol inferieure la mu-
" 
\ 
queuee meme du canal de l'urethre, et pour parole lat-
/ 
" s'arrondit erales et superieures le repli qui en forme 
/ 
de tonnelet. Cet organe eehappe avec la plus grande 
I faeilite aux observations les plus minutieuses, et ne 
devient apparent que lorsqu'il est distendu par le 
I 1 
sperme et les secretions glandulaires. 
\ 
"Les autres parties de l'urethre ne presentent 
rien de remarquable. Le canal est parcouru dans sa por-
tion penienne par un grand nombre de replis longitudin-
/ 
aux au fond desquels debouehent des glandes muqueuees, 
en grand nombre, surtout dans lee environs du gland. 
- 1..2_-
Ces glandes ont l'aspect pyrlforme et leurs parole sont 
" / " \ tapissees par un epithelium a cellulae cylindriques; on 
y rencontre encore l'orifice des glandes de Cooper, petits 
; I' ,1' 
organee places dans lee tissue du perinea, de cbaque 
c~t~ du bulbe." 
Pousarguee (1893) studied the so-called uterus 
masculinue and the orifices of the various accessory re-
productive glands upon the verumontanum in the guinea-
pig. He found an opening on each side of the colliculue 
seminalis into which the eight ducts of the prostate on 
that side opened, and in the median line on the collicu-
lue seminalis he observed a single depression, the vest-
ibule of the uterus masculinus with the vas deferens, 
uterus masculinus and seminal vesicles opening into it. 
I \ 
"Un orifice median impair donnat access dans le veeti-
" bule du verumontanum (vagin male) (Oudemane). Dans 
I I / 
cette cavite fermee aux canaux prostatiquee, debouchent 
I I / .!f' lee veeiculee seminales, lee canaux deferents et l'uter-
us m~le." 
Lode (1895) states that 1nyoung guinea-pigs 
in which one of the testes has been removed, the corree-
pending vesicle continues to grow and becomes filled 
with its characteristic fluid. It is evident that this 
fluid must have been secreted in the vesicle since it 
could not have been derived from the testis of the other 
-20-
side; and he points out that in castrated guinea-pigs 
the glandular epithelium of the seminal vesicles a-
trophies. 
Owanoff (1900) conclus ively shows that in the 
guinea-pig the spermatozoa possess complete ·functional 
activity before they can be in any way influenced by 
the secretion of the seminal vesicles. He was able to 
induce pregnancy artificially by injecting into the fe-
male passages fluid obtained dire ctly from the epididy-
mis and mixed with 5% solution of sodium carbonate. 
Akutsu (1903) shows that the seminal vesicles 
of the guinea-pig receive motor as well as sensory fi-
bers from the hypogastric nerves. The fibers leave the 
spinal cord in the second, third, .and fourth lumbar 
nerves. 
Rauther (1903) did possibly the most detailed 
work on the accessory genital glands of the guinea-pig. 
He was the first to describe goblet cells among the 
epithelial cells of these glands. According to him 
each ductus deferens joins the seminal vesicle a short 
distance proximal to the junction with the urethra and 
a snort ejacula t ory duct is formed. 
Disselhorst (1904) -believes that. the ampulla 
of the vas deferens in man and mammals acts as a seminal 
reservoir and states that he has found spermatozoa 
II 
' I 
I 
'I 
I 
I 
I 
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stored in the ampulla of the guinea-pig and other mam-
mals during the rutting time. He also suggests that 
there exists a relation between the state of develop-
ment of the ampulla and the time occupied by copulation. 
Further, that when the ampulla is very small or absent 
as in the case of dogs, cats and boars, coitus is a 
rather slow process. 1filhen the ampulla is well developed 
as in the case of horses and sheep, coitus is relatively 
short. 
Oppel (1904) describes the accessory organs 
of the guinea-pig. His work is taken from Rauther. 
Marshall (1910) also worked on the reproduc-
tive organs of the guinea-pig and other mammals. His 
work is a compilation taken from many investigators in-
cluding Rauther. 
Armitstead (1925) worked on the seminal ves-
icles of the guinea-pig and noted the effect of the re-
moval of the same upon the sexual activity of the male, 
and the effect of ligation of the seminal vesicles with 
its blood supply intact. He observed that "the removal 
of the seminal vesicles in the guinea-pig was found to 
diminish the number of complete copulations and hence 
reduce sexual desire", and that the cells of the secret-
-22-
ory epithelium of the seminal vesicles . w·ent through 
definite changes during the cycle of secretion. Further-
more, that "after obstruction of the outlet the seminal 
vesicles undergo atrophy." 
In summarizing the work done up to the pre-
sent time on the guinea-pig, the European and American 
investigators agree as to the presence of seminal ves-
icles in this animal. 
Cannieu claims that the vasa deferentia and 
the seminal vesicles open separate ly each on either side 
of the verumontanum and that the orifices of the vasa 
deferentia open a little in front of the orifices of 
the seminal vesicles. 
Pousargues claims there is one prostatic 
opening on either side of the verumontanum and on it 
a single depression which he calls the vestibule of 
the uterus masculinus in which the vasa deferentia, 
uterus masculinus and seminal vesicles open separately. 
Rauther claims that each ductus deferens 
joins the seminal vesicle and a short ejaculatory duct 
is formed. 
Disselhorst claims that the vas deferens pos-
sesses an ampulla. 
--- - ::....:· =-=-=-·-=+!====-=---===-=::..:-__::::-·=-=--==-==--=--=-· -__ -_-· ·=-==== =--_---=-=-==--=---------=--=-======-!+====·-- -- -
-27i----~--
In America, at the Wistar Institute, consid-
erable work has been done by various investigators on 
the seminal vesicles of the guinea-pig, but it is 
purely physiological and cytological. Their observations 
are directed to those elements or conditions that show 
the more outstanding modifications after castration. 
li 
===== 
-24-
Lepus sylvaticus - Bachman 
The earliest article I have been able to find 
on the seminal vesicle of the rabbit is that of Weber 
(1846), who claims that the uterus masculinus is an 
evolutionary product of the Mllllerian ducts. 
Lereboullet (1848) noted in Lepus cuniculus 
the vas deferens and its ampulla. He thought that the 
so-called uterus masculinus was the seminal vesicle. 
Van Deen (1849) worked on the genital organs 
of the rabbit. He follows Lereboullet's work, and 
gives a drawing of t.he supposed uterus masculinus, the 
prostate and Cowper's glands. 
Leydig (1850) calls attention to the fac t that 
the seminal vesicles of Lepus cuniculus consist of anas-
tomosing smooth muscle fibers only. 
Owen (1868), in describing the inte~nal geni-
tal organs of the Leporidae, says that the seminal ves-
icles are absent. 
K8lliker (1879) worked on the rabbit and three 
years later (1882) refuted the work of Leuckart, Krause 
and Egli, when he proved that the misnamed uterus mas-
culinus can not arise from t ne Mallerian ducts, since 
they have already completely disappeared in twenty-three 
days rabbit embryos. K8lliker's work was later con-
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firmed by the works of Langenbacher (1882), Mihal-Kovics 
(1885), and Wright (1898). 
Langley and Anderson (1895) as a result of ex-
tensive experimentation, concluded that the internal re-
productive organs of the male rabbit are supplied by 
fibers running out by the anterior roots of the third, 
fourth, and fifth lumbar nerves, and sometimes of the 
second. These fibers pass through the sympathetic to 
the inferior mesenteric ganglia and continue their course 
by the hypogastric nerves. These writers found that 
stimulation of these fibers in the r abbit caused strong 
contraction of the whole musculature of the vas deferens 
and th9 uterus masculinus, which they regarded as the 
physiological homologu.e of the seminal vesicle. The vas 
deferens in contracting was observed to become shorter 
from one to three centimeters. The contraction was very 
stron~ and caused emission of semen from the opening of 
the penis. So it appears that ejaculation may occur 
without erection. 
Schaap (1899), who investigated the internal 
genitalia of the rabbit, ma kes no mention of the seminal 
vesicles. 
Rauther (1903) establishes the fact that the 
uterus masculinus in the rabbit is nothing more than 
the seminal vesicle, which he calls "Samenblase" or 
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"Samenleiterblaseu. He points out that it arises from 
the Wolffian ducts and that it empties in common with 
the vas deferens, or "Samenleiter il into the eJaculatory 
duct. He also compares the seminal vesicle of Lepus 
cuniculus with that of Mus decumanus, and claims that 
the histological structure of the 11 Samenleiterblase" 
of the rabbit is not different from that of Mus. Rauther 
also points out that the seminal vesicle of the rabbit 
is characterized by particularly marked internal longi-
tudinal folds possessing numerous sac-like tubular glands 
throughout the entire organ. 
Engle (1926) made possibly a valuable contri-
bution in summarizing most of the literature up to that 
t ime in the form of a table indicating the presence and 
genera l condition of the accessory glands in most of 
the mammalian species thus far studied. In his table 
he included Lepus cuni culus, and recorded this animal 
as having no seminal vesicle but a pair of paraprostates, 
indicating tha t he has taken this information from 
Rauther's work on the Lepus cuniculus. However, Dissel-
horst in Oppel's Lehrbuch der Vergleichenden mikroskop-
ischen Anatomie der Wirbeltiere (1904), says that 11Max 
Rauther, dem ich einen Tell dieser Angeben entnehme, 1st 
demnach im vollen Recht, wenn er da s Gebilde fUr eine 
Samenblase 1m herk8mmlichen Sinne auffatzt, nicht nur, 
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well es aus den Wolffschen G~ngen entsteht, sondern auch, 
well es gemeinsam mit dem Samenleiter im Ductus ejacula-
torius ausmllndet •••• Er nennt es nach seiner Terminologie 
deshalb auch tsamenleiterblase'." It appears, therefore, 
that Engle made a serious mistake in his tabulation by re-
cording that Lepus cuniculus had no seminal vesicle and 
crediting this idea to Rauther. 
Bensley (1931) in his work on the anatomy of 
the rabbit, in describing the seminal vesicle, says: 
11 It lies on the dorsal surface of the base of the blad-
der. It is a flattened median pouch, the anterior, 
slightly divided tip of which is directed forward." His 
diagram is taken from Rauther. 
In summarizing the investigations already done 
on the Leporidae, the European anatomists worked on 
Lepus cuniculus and a rather extended controversy has 
arisen since 1846 regarding the origin of the seminal 
vesicle. Some claimed it to be the uterus masculinus 
and consequently taking its origin from the Mllllerian 
ducts, others to be a seminal vesicle taking its origin 
from the Wolffian ducts and still others denying the fact 
that seminal vesicles exist in the Leporidae. 
Bensley, a Canadian investigator, is the only 
one that gave us a general description of Lepus cunicu-
lus and described the seminal vesicle very briefly as 
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cited in the review of the literature. 
-29-
CHAPTER IV. 
MATERIAL AND METHODS 
Twenty animals wer.e used, five of each kind 
and all of them mature robust males. 
After killing by etherization, the animals 
were measured and weighed. 
The abdominal wall was opened by a ventral 
midline incision and the intestines were reflected an-
teriorly. The penis was separated from the body and 
the symphysis pubis was cut. Now grasping the penis to-
gether with the testes and the urinary bladder, these 
organs could be pulled forward and the remaining attach-
ments at the pelvis could be easily dissected. 
The seminal vesicles destined for histological 
preparations were rapidly dissected away from their con-
nections near the vas deferens and were opened, washed 
out thoroughly with Ringer's solution and cut into 
pieces of about 4 mm. thicknes.s with a safety razor 
blade. Some were fixed in Bouin's, some in Zenker's, 
and some in Carney's, but Bouin's proved to be the 
most satisfactory for this work. 
--- ----~-====~=-~====~============~ 
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From the fixing solutions the tissues were 
transferred. into 15%, 25%, 35%, 50%, and 70% a-lcohols, 
and were allowed to remain in each grade of alcohol for 
one half hour. 
For most purposes alcohol is an adequate de-
hydrating agent, but in case of delicate tissues it is 
best to avoid the higher grades of alcohol. For this 
reason aniline oil wa-s selected and has proved very 
helpful as it produces less shrinkage. · Aniline oil is 
per~ectly miscible in 70% alcohol. Thus, I started from 
70%. alcohol and passed the tissues through the following 
mixtures of alcohol and aniline oil: 40 cc. of 70% al-
cohol to 10 co. of aniline oil; 30 cc. of 70% alcohol 
to 20 co. of aniline oil; 20 cc. of 70% alcohol to 20 cc. 
of aniline oil; 10 cc. of 70% alcohol to 40 cc. of ani-
line oil; then into pure aniline oil once. The tissues 
remained in each mixture for one half hour. 
Then I passed the tissues through a mixture 
of aniline oil and wintergreen oil as follows: 40 cc. 
of aniline oil to 10 cc. of wintergreen oil; 30 cc. of 
aniline oil to 20 cc. of wintergreen oil; 10 ec. of ani-
line oil to 40 cc. of wintergreen oil; and finally into 
pure wintergreen oil once. The tissues were subjected 
to each mixture for one half hour. 
Infiltration was accomplished by mixing paraf-
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fin with wintergreen oil. Paraffin was added to winter-
green oil very slowly inasmuch as the mixing .of paraffin 
with wintergreen oil - and in fact; with any clearing 
oil - is difficult if the necessary shrinkage of the 
specimen incident thereto is to be gradual. The follow-
ing steps were taken: I started with 10% melted paraf-
fin in wintergreen oil, then 20%, 30%, 40%, 50%, 60%, 
Bo%, 90%. The time required for this procedure was five 
hours. Finally, I placed the tissues into pure paraffin 
and changed it two or three times for the removal of all 
traces of oil. The time required for this step was 
from two to three hours. The tissues were kept warm in 
the paraffin oven at a temperature of 55° - 6o0 c. The 
melting point of the paraffin was 50° - 52°C. 
The remaining steps of imbedding and section-
ing were carried on as usual. 
The tissues were cut in cross, longitudinal, 
and frontal sections. Some were stained in eosin and 
Delafield's hematoxylin, some in iron hematoxylin and 
acid fuchsin, some in Harris's hematoxylin and Orange G, 
and others in Mallory's fuchsin and analine blue. 
Some of the tissues were cut 5 p, some 6 p, 
some 7 r, and some 10 r thick. 
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CHAPTER y. 
ON THE COMPARATIVE GROSS ANATOMY 
OF THE SEMINAL VESICLES OF 
SCIURUS CAROLINENSIS LEUCOTIS; MUS NORVEGICUS ALBINUS; 
CAVIA PORCELLUS; LEPUS SYLVATICUS. 
On the gross anatomy of the 
Seminal Vesicles of Sciurus carolinensis leucot i s. 
The animals used for this investigation 
averaged in weight from 600 gms. to 900 gms. Their 
body length varied from 16 em. to 18 em. Their age from 
9 months to 1 year. In a full-grown squirrel each semin-
al vesicle measures about 11 mm. in length. Its diameter 
at the middle is about 6 mm. Its thickness about 5 mm. 
On opening the ventral abdominal wall of a male 
gray squirrel and reflecting the intestines anteriorly, 
in the posterior portion of the abdominal cavity one 
first comes upon a somewhat rounded muscular sac, the 
urinary bladder (Fig. 1). 
Behind the neck of the bladder and in the 
posterior portion of the pelvic cavity one can see two 
small glandular convoluted and oval structures warty in 
-22.-
appearance- the seminal vesicles (Fig. 2). These or-
gans in comparison with the rest of the a ccessory glands 
found on the same subject and in comparison with Lepus 
and Cavia are less developed. Their distal ends lie 
dorsal to the anterior end of the prostate and are sit-
uated between the dorsal surface of the bladder and the 
ventral surface of the rectum, and are in close contact 
with the latter medially (Fig. 2). 
The seminal vesicles of this animal are two 
small coiled tube-like glands and are made up of a com-
pact mass of small tubes. These tubes are extremely 
coiled and are bound closely together with connective 
tissue. Teased prepara tions show that these tubules 
branch and fuse with other similar branches of the same 
or of another tubule. After numerous spiral windings 
and convolutions gradually the winding tubules fuse to-
gether and out of each compact mass of each vesicle a 
rather large tube arises at the posterior portions of 
each vesicle. This tube proceeds posteriorly, and ven-
trally runs over the grooved anterior sides of the pros-
tate and then directs itself posteriorly and medially to 
the vas deferens between the bladder and the prostate (~ig. 
2), and empties into the prosta tic portion of the urethra 
on its dorsal wall on either side of the verumontanum 
after the excretory duct of the seminal vesicle unites 
============~~==~-~~------~----_- -·==----- --.-·-=-=- -=-==#:=-----
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with the d.uct of the vas deferens. 'fhese two ducts in 
turn as we shall see later in this paper unite with the 
prostatic duct and thus form a common slit-like opening 
which is found on either side of the colliculus seminalis 
or verumontanum (Fig. 3). The excretory tube of each 
seminal vesicle has a length of about 1 em. 
'l'he vasa deferentia leave the testes at their 
posterior end and are the direct continuations of the 
tails of the epididymes (Figs. 1 and 2). They run cran-
iad through the inguinal canals, then curve over the 
ureters and run caudad to open after a course of approxi-
mately ~ em. in the dorsal wall of the prostatic region 
of the urethra (Fig. 3). There is no ampulla of the 
vas deferens. 
The prostate is located on the dorsal surface 
of the prosta tic urethra and directly posterior to the 
urinary bladder. It is found in the true pelvis and 
projects well forward into the abdomen. It is made up 
of two perfectly distinct lobes seen better from the 
interior and separated the one f rom the other by a 
median line. The prostate is a somewhat rounded struc-
ture. Its dorsal surface is somewha t convex. Its 
ventral surface is somwhat concave. The anterior end 
of the prostate is tipped with a blunt point. Its 
posterior end is rounded (Fig. 2). 
c====-=====-=-======-===··-· ====-===iF===-=-=--· -
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Each lobe of the prostate sends forwa.rd three 
ducts which unite into one; this transverses the connec-
tive tissue that invests the two lobes and unites with 
the duct of the seminal vesicle and vas deferens on 
either side. The common duct thus formed -perforates the 
muscular wall of the urethra into which it empties at 
the side of the verumontanum. Thus the only openings 
into the prostatic urethra are the two slit-like aper-
tures on either side of the verumontanum (Fig. 3). 
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FIGURE 3 
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On the gross anatomy of the 
Vesicles of Mus norvegicus albinus 
The ~crotal portion was dissected and the ab-
dominal and pelvic cavities were opened by a midventral 
incision. The intestines were reflected anteriorly and 
the relation of the seminal vesicles to the rest of the 
genital glands and ducts was carefully noted. 
The seminal vesicles in a mature large healthy 
rat are relati,ely large and well developed. They weigh 
about 570 mg. They are 3 em. long, have a diameter at 
the middle of about 1.5 em., and a thickness of about 
0.3 em. They vary in size according to the age of the 
animal. They j llso vary in size in the same individual, 
sometimes one eing larger than the other. 
The l nimals used for this investigation aver-
aged in weight from about 700 to 850 grams. Their body 
length varied 1rom 25 to 29 em. '!'heir age from 7 months 
to 12 months. 
The , eminal vesicles are situated in the pel-
vic cavity bet, een the dorsal surface of the apex of the 
urinary bladdeJ and the ventral sur face of the rectum. 
They are two lcbulated warty masses and communicate one 
on either side with the end of the corresponding vas 
deferens. The r outer border is convex and their anter-
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ior ends bend i r ward toward the median line. Their post-
erior ends emerr e from the pelvis and are in cluse rela-
tion ventrally fo the dorsal surface of the neck of the 
urinary bladder!; dorsally to the ventral surface of the 
proximal lobe or the prostate; laterally to the vasa 
deferentia (Figi . 4 and 5). 
Each r esicle terminates in a duct opening in-
to the end of tre vas deferens, thus forming a short 
ejaculatory duel. Each of the two ejaculatory ducts 
opens by a smal r slit-like ori f ice in the anterior part 
of the dorsal wall of the prostat ic urethra, one on 
I 
either side at l he posterior portion of the verumontanum -
a short median rval elevation. The ejaculatory ducts 
are two very slender canals, formed by the union of the 
vasa deferentia with the ducts of the corresponding sem~ 
inal vesicles. They are about 5 mm. in length and lie 
very close to each other as they pass through the mus-
cular wall of t te prostatic urethra (Figs. 6 and 8). 
Each seminal vesicle is a blind sac provided 
with two series of saccules or pockets, one series to-
ward the lJiedian line and one toward the outside. It has 
a rather thick ";all and the inner surface of the saccules 
has the appeara~ce of pocket-like structures more or 
less resembling honey-comb-like ridges and depressions 
lFi g . 9) • 
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The vasa deferentia leave the testes at their 
posterior ends nd are the direct continuations of the 
tails of the ep didymes. They pass through the inguinal 
canals into the abdominal cavity, curve over the _ventral 
surface of the r reters and run caudad toward the prostat-
ic urethra, ,1oi ing it after they unite !ith the ducts 
of the seminal esicles to form the ejaculatory ducts, 
emptying one on either side of the colliculus seminalis 
(Fi gs. 4, 5, 6 r nd 8). 
The vhsa deferentia before they unite with the 
ducts of the seb inal vesicles and at a distan ce of ap-
proximately 1 +· from the point of their union are sac-
culated and dilf ted, forming an ampulla (Figs. 6 and 8). 
The total lengi: of each vas deferens is about 5 em. 
The plrostate is a tubular gland and is made 
up of three distinct lobes. The cephalic lobe is median 
in position an is situated dorsolaterally to the post-
erior part of h e seminal vesicle and dorsolaterally to 
the anterior e d of the urethra. The caudal lobes are 
situated ventr laterally to the urinary bladder. The 
cephalic lobe ends forward six small ducts, three to 
the right and to the left. These unite into two 
main excretory ducts. 'rhese ducts empty by a slit on 
i i the dorsal wal of the urethra one on either side of the 
li verumontanum a~most exactly on the same level with the 
! I 
; 
li 
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openings of the ejaculatory ducts (Fig. 6). 
Each of the caudal lobes, which are attached 
ventrolaterall:y to the urinary bladder, sends forward a 
single excretory duct emptying by a slit-like opening 
on the lateral wall of the prostatic urethra about 3 mm. 
anterior to the prostatic openings of the cephalic lobes 
(Fig. 6). 
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On the gross anatomy 
of the S~minal Vesicles of Cavia porcellus. 
On ol ening the ventral abdominal wall of a 
male guinea-pi ~ and reflecting the intestines anter-
iorly, in the rosterior portion of the abdominal cav-
ity one finds r pair of hollow tubular elongated blind 
structures, tapering off at their distal ends - the 
seminal vesicl~s. These structures are found in the 
pelvic excavat t on and lie against the dorsal abdominal 
wall. They ar~ situated between the dorsal surface of 
the bladder an[l the ventral surface of the rectum. 
Each vesicle is long and tube-like resemb-
ling somewhat l .... ovine-trmedireonrmd •appendix and terminating 
in a somewhat ~· The base of each vesicle 
is about 5 mm. in diameter and its anterior end about 
2 mm. in diame~er (Figs. 10, 11 and 12). 
In t~e guinea-pig, the vesicles measure 
about 12 em. i t length and weigh about 500 mg., but 
vary in size n t only in different animals but also 
in the same in ividual on the two sides. The animals 
used for this rurpose averaged in Wei&Lt from about 
750 to 900 gra~s. Their body length varied from 28 
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to 30 em.; the rage from 9 months to 1 year. 
'rheii free ends are directed anteriorly and 
laterally, and may be found anywhere in the posterior 
part of the abdomen. 
Their posterior ends emerge from the pelvis 
between the twp ducts of the vasa deferentia, and are 
covered by the dorsal surface of the bladder and ven-
tral part of t1.e rectum (.l:i .... ig. 10). 
In t:Ie guinea-pig the seminal vesicles are 
more or less s~raight from their point of attachment 
for a distance of about 2 em., then they bend to form 
a curve and ar~ thrown into a number of folds. This 
possibly is trr e on account of their mesenteries which 
are not as lon~ as the seminal vesicles. 
Seve~al diverticula are found on them about 
6 to 7 em. fran the point of origin of the vesicles 
(Fig. 13). It appears t!iat the older tlie specimen 
is the less diyerticula one finds; in young animals 
the diverticulj are more numerous on the vesicles. 
From these observa tions one may conclude that that 
diverticula pll y a rather important part in the growth 
of the seminal vesicles. Thus, as the animal is grow-
ing older the · iverticula tend to disappear on account 
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of their mergi~g into the expansion of the vesicular 
wall. 
.. 
The was deferens is the direct continuation 
of the duct of the epididymis, and ends after a course 
of approximately 5 em. in the prostatic portion of the 
urethra. As the two ducts approach one another they 
turn caudad ani each duct becomes greatly narrowed -
therefore there is no ampulla of the vas deferens -, 
transverses the wall of the urethra and opens in its 
prostatic portion, together with the ducts of the 
seminal vesicles as the common e,1aculatory duct (Fig. 
14). 
The :posterior ends of the seminal vesicles 
and posterior ends of the vasa deferentia are boun~ to-
gether by areolar connective tissue. When this connec-
tive tissue is stripped off, the vasa deferentia and 
the seminal vesicles are easily separated from one an-
other for a distance of about 7 mm. Finally, the ducts 
of the seminal vesicles join the vasa deferentia on 
either side and a short distance before opening into 
the urethra t:ry form a common ejaculatory duct havtng 
a length of about 3 mm. (Figs. 11, 12 and 14). 
This single common ejaculatory duct runs 
; 
I 
I 
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posteriorly ana buries itself very superficially in 
I 
the mucous meml rane of the dorsal wall of the prostatic 
urethra, and e~ds there by a slit-like orifice in the 
medfan ' line on the colliculus seminalis or verumontanum 
- a round prom nence situated medially on the dorsal 
wall of the prf static portion of the urethra (Fig. 14). 
The ~rostate is located dorsolaterally to 
the seminal ve J icles, vasa deferentia, a nd anterior 
portion of the urethra (Fig. 10). 
In tfue guinea-pig the prostate is made up of 
three pairs of llobes which are divided by a median line 
into equal pari s and situated on the dorsal surface of 
the seminal vesicles, vasa deferentia, and urethra. 
The most promi1 ent· of all the lobes is the cephalic 
(coa gulating gi and of Walker or proximal lobe of Engle). 
It extends alo~g the dorsal side of the seminal vesicles, 
The middle lobes project outwards and laterally. The 
I 
caudal lobes a l e much smaller than the other two and 
are situated dorsolaterally to the prostatic urethra 
(Fig. 15). 
The cucts of the three pairs of lobes of 
the prostate pj ss through the dorsal wall of the 
urethra and opdn in slit-like openings on the lateral 
II 
) 
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surfaces of th~ colliculus seminalis, one slit on 
either side of the orifice of the common ejacula t ·ory 
duct. On sepafa ting the sides of this slit-like 
orifice one wi t l come upon two minute common ducts. 
The posterior @ne is the duct of the middle and caudal 
I lobes which opens in this slit-like orifice. ·rhe ant-
erior is the dt ct of the proximal lobe which is formed 
by the union of ten very small .ducts and opens into 
the a pex of thl slit (Fig. 14). 
On o ~ ening a vesicle lengt hwise and wash-
1 ing it thoroug~ly with saline solution, it is seen 
to have a rathj r thick wall and its inner surface 
has the appear nee of an even network of ridges and 
depressions. J his appearance is due to the presence 
of a delicate f eticulum of countless transverse wave-
like folds. Upon a closer examination these ridges and 
depressions apJ ear to be distinct folds of the 
mucosa. 
Thesi folds are found throughout the en-
tire inner sur1ace from the anterior to the poster-
ior end of the ve sicle ex cept at its caudal end for 
a distance of l bout 4 mm. where they are entirely 
' 
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absent (Fig. 13). 
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FIGURE 11 
VENTRAL VIEW OF THE UROGENITAL TRACT OF A NOP..MAL MALE 
GUINEA-PIG WITH THE BLADDER REFLECTED CAmDALWARD 
X 1.5 
FIGURE 12 
SEMINAL VE5ICLE5, VA5A DEFERENTIA AND EJACULATORY DUCT 
OF A MALl GUINEA-PIG 
X 1 . 
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FIGURE 13 
LONGITUDINAL SECTION OF THE SEr.GNAL VESIClE 
OF THE GUINEA-PIG S~OiiNG ITS I NTERNAL -;7ALL 
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FIGURE 14 
URETHRA OF A MALE GUINEA-PIG LAID OPEN 
SHOWING THE OPENING OF THE COMMON 
EJACULATORY DUCT AND THE OPENINGS OF 
THE PROSTATIC DUCTS 
X 3 
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FIGURE 15 
DORSAL VIEW OF THE UROGEl,:ITAL TP.ACT OF 
A NORMAL MALE GUINEA-PIG 
X 1.5 
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On the gross anatomy 
of the Seminal Vesicles of Lepus ~lvaticus. 
On opening the abdominal cavity of a male rabbit 
by a midventral incision and reflecting the intestines an-
teriorly, in the posterior portion of the abdominai cavity 
one first comes upon a somewhat rounded muscular sac - the 
urinary bladder. Its caudal portion narrows into the ure-
thra, into which on its dorsal wall open the various gen-
ital ducts and glands. 
If the bladder is lifted one can easily see the 
bi-lobed seminal vesicle which is situated in the pelvic 
cavity and lies on the dorsal surface of the base of the 
urinary bladder. 
The seminal vesicle in the rabbit is unusually 
large. It is a somewhat flattened, conical pouch more or 
less pear-shaped. Its cranial end is divided into two 
small lobes suggesting that this organ originally was 
paired (Fig. 16). This is further indicated by an inner 
medial septum found on its ventral wall and reaching down 
almost to the point of opening of the vasa deferentia 
(Figs. 17 and 18). The animals used for this investiga-
tion averaged in weight from 900 grams to 14 pounds. 
Their body length varied from 30 em. to 65 em. Their 
age from 8 months to 24 months. In a full-grown rabbit 
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the seminal vesicle measures about 4.5 em. in length. The 
seminal vesicle directly posterior to its bi-lobed anter-
ior end has a diameter of about 7 mm. At its middle re-
gion it attains a diameter of about 20 mm. . From this 
point it tapers backward and becomes gradually narrower 
towards its posterior end attaining a diameter of about 
2.5 mm. when it opens into the dorsal wall of the prostat-
ic portion of the urethra by means of a broad crescentic 
fissure. This opening runs around the well developed 
verumontanum and lies just anterior to it. The verumon-
tanum or colliculus seminalis is situated about 13 mm. 
caudal to the union of the urethra with the bladder 
(Fig. 18). 
Imbedded in the posterior half of the dorsa l 
wall of the seminal vesicle is the bi-lobed prostate 
gland (Figs. 17 and 19). In the normal adult rabbit the 
seminal vesicle from its anterior end to its point of 
attachment to the dorsal wall of the urethra measures 
about 4.5 em. but varies in size with different animals 
according to their age. In some rabbits the seminal 
vesicle is vestigial and according to Owen (1868) and 
others, entirely absent. 
The posterior end of the seminal vesicle 
emerges from the pelvis between the two ampullary glands 
of the vasa deferentia. Its ventral surface is in con-
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tact with the dorsal surface of t he urinary bladder; its 
dorsa l surfa ce in contact with t he ventral wall of the 
r ectum (Fig. 16). 
The vasa deferentia leave the testes at t heir 
posterior ends and are the direct continuations of the 
t a ils of the epididymes and run craniad through the in-
guinal canal. In the abdominal cavity they curve over the 
ureters and run caudad, and a pproach each other becoming 
greatly dilated. This dilated part of each vas deferens 
is the ampulla, having a length of about 2.5 em. and a di-
ameter in the middle of 4 mm. Then the vasa deferent i a be-
come narrow again and each vas deferens ends in the ventral 
wall of the seminal vesicle (Figs. 16, 17, 18 and 19). The 
total length of the vas deferens is approximately 12 em. 
The ampullae of the va sa deferentia are bound 
together and are firmly attached to the dorsal wall of 
the anterior part of the urethra by connective tissue. 
This tissue can be easily stripped off, and the two ducts 
can be separated from one another. 
The vasa deferentia lie side by side between 
the dor sal wall of t he bladder and the ventral wall of 
the seminal vesicle and open into the posterior part of 
the ventral wall of the seminal vesicle. The openings 
of t he vasa deferentia are marked by two small papillae 
j ust anterior to the opening of the seminal vesicle into 
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the urethra about 2 mm. distant from one another and about 
4 mm. above the opening of the seminal vesicle into the 
urethra (Figs. 17, 18 and· 19). 
The prostate is located dorsal and lateral to 
the seminal vesicle and the urethra. It is a rather 
1arge, flattened white or yellowish glandular mass im-
bedded in the posterior portion of the dorsal wall of 
the seminal vesicle. The prostate is made up of two· dis-
tinct oval lobes (Figs. 17 and 19). Each· lobe possesses 
three ducts which open into the urethra one directly ant-
erior· to the other on either side of the colliculus sem-
inalis somewhat below the opening of the seminal vesicle 
(Fig. 18) • . 
Externally and on either side of· the base of 
the seminal vesicle are three minute finger-like projec-
tions of the urethral wall - the so-calledparaprostatic 
urethral _glands (Fig. 16). These glands consist of three 
blind sacs· and their excretory ducts empty on either side 
of the verumontanum by three minute slit-like openings 
somewhat anterior to the openings of the prostate (Fig. 
18). 
On opening the vesicle and washing it thorough-
ly with saline solution, the inner wall exhibits several 
prominent ridges. These ridges commenceat the middle 
of the vesicle and extend over the bi-lobed tip, lining 
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the vesicle on its dorsal and ventral surfaces. These 
ridges are -more prominent in small vesicles than in large 
ones (Fig. 17). 
The anterior part of the cavity · of the seminal 
vesicle is divided into two chambers by a membrane lying 
in the sagittal plane and extending about ha lf way from 
the anterior to the posterior end, or ·for about 2.5 em. 
in a fully developed adult. This would seem to indicate 
that the semina-l vesicle is a fusion of two vesicles (Fig. 
17). In young rabbits this membrane is practically ab-
sent so that the vesicle contains a single cavity except 
at the bi-lobed anterior end. Growth · in size of the 
vesicle would seem to be, an extension forward of these 
two lobes whose median walls constitute this membrane. 
The wall of the seminal vesicle in the rabbit 
is not uniform ·in thickness. Its anterior end is at 
least twice as thick as its posterior end. 
The vesicle rec Aives its blood supply from the 
middle haemorrhoidal artery which is a branch of the 
hypogastric. 
It has been demonstrated by Langley and Ander-
son (1895) that the seminal vesicle in the rabbit is 
supplied by fibers running out by the anterior roots of 
the third, · fourth and fifth lumbar nerves and sometimes 
of the second. These fibers pass thrpugh the sympathetic 
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and the inferior mesenteric ganglia and continue t heir 
course by the hypogastric nerves. They found that stimu-
lation of these fibers in the rabbit caused strong con-
traction of the musculature of the vasa deferentia and 
the vesicle. 
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FIGURE 16 
LATERAL VIEW OF THE UROGENITAL TRACT OF 
A NORIAAL MALE RABBIT 
X 1.5 
URETHRA OF A Y~LE RABBIT 
PROSTATIC, PARAPROSTATIC 
-~ FIGURE 17 
FIGURE 18 
LAID OPEN SHOWING THE OPENINGS OF THE 
DUCTS AND OPENING OF SEMINAL VESICLE 
X 3 
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FIGURE 19 
:B,RONTAL VIEW OF THE INTERNAL 
WALL OF THE SEMINAL VESICLE !SAGITTAL SECTION OF THE SEMINAL VESICU:, 
AND PROSTATE OF THE RABBIT PROSTATE AND URETHRA 
X 2 X 2 
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CHAPTER VI. 
ON THE COMPARATIVE MICROSCOPIC ANATOMY 
OF THE SEMINAL VESICLES OF 
SCIURUS CAROLINENSIS LEUCOTIS; MUS NORVEGICUS ALBINUS; 
CAVIA PORCELLUS; LEPUS SYLVATICUS. 
On the microscopic ana t omy of the 
Seminal Vesicles of Sciurus carolinensis leucotis. 
The vesicles of the gray squirrel consist of 
a compact mass of small and variable sized tubules bound 
together by loose areola r connective tissue. The intern-
al wall of ea ch tubule consists of a single layer of tall 
and narrow non-ciliated columnar epithelial cells. The 
epithelium is of one cell thickne s s (Figs. 20 and 21). 
The cells are extremely tall and seldom exceed 
the nucleus in width. The epithelial layer lining each 
tubule does not form any tortuous recesses as in the 
guinea-pig, white rat and rabbit, but is smoothly arranged 
lining the lumena of the tubules . (Figs. 20 and 21) • 
The cells are mononucleated and the nuclei are 
large somewhat rounded or oval in shape and generally 
s ituated at t he base of each cell set off clearly from 
II 
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the rest of the protoplasm. However, it is rather 
peculiar to notice that here and there in the epithelial 
cells in addition to the basally situated nuclei other 
nuclei may be found located centrally in the cells. The 
nuclei are very outstanding and striking in appearance 
on account of their ability to take stain well. A def-
li 
inite nucleolus can be seen in the center of each nucleus. II 
The nuclear wall can be clearly distinguished from the 
rest of the nuclear material. Throughout the nucleus 
small chromatin granules can be seen. These granules are 
unequal in size and do not appear to be arranged upon a 
linin network, for none could be made out. 
The cytoplasm is impregnated with numerous 
small granules variable in size. 
The cell membrane is indicated as a thin- line, 
but it becomes more definite at the base where the basal 
membrane limits the cell. A fairly distinct basement 
membrane can be seen. No typical goblet cells can be 
found (Fig. 21). 
The epithelium of the tubules rests upon a 
very thin layer of unspecialized connec~ive tissue 
flattened out and relatively inconspicuous. Surrounding 
this connective tissue stroma a thin layer of smooth 
circular muscle fibers can be seen surrounding each 
tubule (Figs. 20 and 21). 
I! 
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Next to the muscular layer a thick and loosely 
arranged layer of connective tissue is found surrounding 
the muscular layer between the tubules and binding them 
together. This layer of connective tissue extends farther 
on the outside of the tubules making up the external wall 
of the vesicles. It contains typical connective tissue 
cells and is richly supplied with blood vessels (Figs. 20 
and 21). This connective tissue forms a cushion in which 
the expanded blind ends of the tubular gland are embedded. 
No longitudinal layer of muscle fibers is present. 
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FIGURE 21 
A PART OF A CROSS-SECTION OF THE SEMINAL VESICLES OF THE GRAY 
SQUIRREL SHOWING THE STRUCTURE OF THE WALL OF THE TUBULES 
X980 
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On the microscopic anatomy of the 
Seminal Vesicles of Mus norvegicus albinus • 
. The cavities of the vesicles are covered with 
a layer of large tall non-ciliated columnar epithelial 
cells arranged in a single row about three times as high 
as they are wide and resting on a poorly defined base-
ment membrane. This epithelial layer lining the cavity 
of the vesicle possesses numerous folds which project in-
to the lumen of the vesicle. These folds form an intri-
cats system of elevations and depressions and line the 
series of saccules or pocket-like structures found on 
each side of the median line of the vesicle (Figs. 22, 
23, 24a). 
These epithelial folds are short and thick. 
They are less numerous in comparison with those found 
in the guinea-pig (Figs. 23 and 24b). Generally speak-
ing, the epithelial layer shows different dimensions as 
to the height and width of its cells; some of the cells 
are quite high and narrow with uniform finely granular 
protoplasm and oval basally situated nuclei; other cells 
exhibit on both sides of the nucleus a light area and 
consequently appear shorter and broader; others are nar-
row and compressed apparently empty of secretion and dis-
tinguish themselves by the particularly dark coloring of 
I 
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the protoplasm. 
The basally located nuclei are large vacuolated 
structures somewhat elliptical in form. In the rat the 
size of .the nucleus varies, but it never exceeds possibly 
the size of a red blood corpuscle. The most conspicuous 
elements of the cell are the secretion granules which 
appear as highly refractive structures of various sizes, 
being distributed uniformly in the cytoplasm of the supra-
nuclear region. The nuclei contain one and sometimes two 
larger densely staining nucleoli and a quantity of smaller 
and less heavily staining chromatin masses scattered in 
the substance of the nucleus (Fig. 24b). 
The epithelium rests on a flattened and rela-
tively inconspicuous basement membrane beyond which is 
a subepithelial layer consisting of connective tissue 
nuclei and small blood vessels (Fig. 24b). 
Just external to the subepithelial layer of 
connective tissue is a somewhat irregular layer of thin 
ordinary smooth muscle. The fibers are disposed circu-
larly throughout. Longitudinal muscle fibers are entire-
ly lacking (Fig. 24b}. 
External to the circular .muscle layer there is 
a very thick layer of fibrous connective tissue. The 
fibers cross and interlace in all directions forming a 
rather compact layer, having a thickness twice that of 
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the epithelium. This layer is highly vascular (Fig. 24b). 
Surrounding the layer of dense connective tissue is a 
thin layer of loose areolar tissue containing indistinct 
flattened cells. In this layer large and small blood 
vessels are found (Fig. 24b). 
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FIGURE 24a 
A SACCULE OF THE SEMINAL VESICLE OF THE WHITE RAT 
X 280 
FIGURE 24b 
CROSS-SECTION OF THE WALL OF A SACCULE OF THE SEMINAL 
VESICLE OF THE WHITE RAT SHOWING AN 8PITHELIAL FOLD 
X 980 I:: 
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On the microscopic ~natomy of the 
Seminal Vesicles of Cavia porcellus. 
The internal wall of the seminal vesicles of 
the guinea-pig is composed of a single epithelial layer 
made up of tall columnar non-ciliated cells two and one 
half times a s high as they are wide. This layer pro-
trudes into the lumen of the vesicle in numerous folds 
forming an intricate system of finger-like structures 
resembling somewha t the villi of the small intestines. 
These villi extend for variable distances into the lumen 
of the vesicle (Figs. 25 and 26). On the free epithelial 
surface drops or bleblike formations appear which are 
cast off into the lumen of the vesicle. 
The basal portion of these f olds rests upon 
a distinct basement membrane (Fig. 26). The cells are 
mononucleated and the nuclei are large and oval in 
shape and are found in the center of the cells. Each 
nucleus has a definite nuclear wall which stands out 
from the rest of the nuclear material. In the center 
of the nuclaus a definite nucleolus can be made out. 
In the nucleus chromatin granules can be seen. 
r he cytoplasm is made up of' a fine granular 
substance. It is homogeneous and plasma-like in appear-
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ance and is distributed equally throughout the cell. 
The free border of the cells is definite and 
slightly arched where it is in contact with the contents 
of the vesicle. In various places the columna r cells of 
the glandular epithelium appear to be swollen and filled 
by a light colored secretion, causing the cells to belly 
up in places (Fig. 26). 
Next to the epithelial layer lies the subepi-
thelial layer. This layer varies in thickness depending 
upon the condition - whether it is in the distended con-
dition or t he depleted sta te. Generally speaking this 
layer has about the same thickness as the epithelial 
layer, but in the villi it may constitute a considerable 
mass of loose areolar tissue widely separating the two 
epithelial surfaces of the villus. This layer is highly 
vascular and contains numerous connective tissue nuclei 
(Fig. 26). 
Outside of the subepithelial layer is an irreg-
ula r layer of smooth circular muscle fibers. I ts thick-
ness varies. In the normal vesicle it has a thickness 
at the tip of the vesicle of about twice the thickness 
of the epithelial layer. In the middle of the vesicle 
· 1 it has a thickness of about five to six times that of 
the epithelial layer. At the base it is somewhat thick-
er (Fig. 26). 
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Besides the circular layer of smooth muscle 
fibers t here is also a very irregular longitudinal layer. 
This layer is much thinner in comparison with the circu-
lar. Thi s irregula r longitudinal muscle layer is found 
in various positions. In one prepa ration it may be seen 
internal to the circular layer. In another it may be 
found external to the circula r. In other prepara tions 
entirely outside and in contact with the loose connective 
tissue which makes up the external wall of the vesicle 
(Fig . 26). 
Next to the circula r or longitudinal muscle 
fibers, a l ayer of loose connecitve tissue is f ound. In 
this layer several blood vessels can be seen (Fig. 26). 
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FIGURE 26 
CROSS-SECTION OF THE WALL OF THE SEMI NAL VESICLE 
OF THE GUINEA-PIG SHOWING AN EPITHELIAL FOLD 
X 9ti0 
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On the microscopic anatom~ of the 
Seminal Vesicle of Lepus sylvaticus. 
The internal wall of the seminal vesicle of 
the rabbit is made up of a layer of small non-ciliated 
columnar cells, all of the same height and arranged in 
a single row, resting upon a rather distinct basement 
membra ne. This epithelial layer which lines the lumen 
of the vesicle possesses numerous very short branching 
folds which project into the lumen of the vesicle and 
are in direct contact with its contents. These folds 
vary in size, but never attain a marked height. They 
are less numerous and thicker than those found in the 
guinea-pig and rat (Figs. 27 and 28). 
Here and there in the epithelial layer and 
particularly in the folds of the epithelium are large 
round or oval openings, lined with the same kind of 
epithelium as that constituting the epithelial layer 
itself (Figs. 27 and 28). 
These structures may be cross sections of crypts 
formed by the twisted deeper ends of the folds of the 
epithelium. Similar structures have been described .in 
the Lepus cuniculus by Rauther (1904), but he thought 
them to be intraepithelial mucous glands and compared 
them to the mucous glands found in some animals in the 
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bladder, ureters, prostate and mucosa of the urethra 
(Bremer, 1930) (Fig. 28). 
Some cells are large and edematous suggesting 
a secretory activity. Their nuclei are swollen, oval 
and have a smooth outline. Other cells appear to be nar-
row, greatly compressed and empty of secretion. The pro-
toplasm of these cells stains darker. Each cell in the 
epithelium possesses a single nucleus which is somewhat 
oval in shape and situated basally. Each nucleus contains 
a single nucleolus placed centrally and a strongly stain-
ing chromatin material. The cytoplasm is made up of fine 
granules and is distributed evenly throughout the cell. 
Outside of the basement membrane is a thin sub-
epithelial layer which sends branches into the folds sep-
arating the two epithelial surfaces of each fold. This 
layer contains numerous conne ctive tissue nuclei, and 
loosely attaches the epithelium to the muscular layer. 
It is highly vascular (Fig. 28). 
External to the subepithelial layer is a thin 
irregular layer of circular muscle fibers. Outside of 
this layer an extremely thick stroma of longitud inal 
muscle fibers is found. However, the circular and longi-
tudinal layers are intermingled without any great degree 
'I 
I 
I 
I 
I 
of regularity. The longitudinal fibers are sharply sep-
arated from the circular fibers and wherever the two come II 
I 
'! 
together there is a portion where the fibers are oblique 
and irregular and in places the one may be seen to be a 
continuation of the other in a new direction. The dor-
sal wall of the vesicle is bounded exclusively by a very 
thin layer of smooth circula r muscle fibers. The longi-
tudinal layer in this portion of the vesicle is entirely 
wanting (Fig. 27). 
The external wall of the vesicle is covered by 
a layer of loose connective tissue of considerable thick-
ness. This layer sends trabeculae in between the fasci-
culi of the longitudinal muscle fibers and surrounds t:J;lem .• 
In this layer several blood vessels are present (Figs. 27 
and 28). 
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FIGURE 28 
CROSS-SECTION OF THE WALL OF THE SEMINAL VESICLE OF THE 
RABBIT SHOWING AN EPITHELIAL FOLD 
X 980 
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CHAPTER VII. 
SUMMARY. 
My conclusions may be briefly summarized as 
follows: 
The seminal vesicles of the following Rodents 
have been described in detail, so far as their gros s and 
microscopic anatomy and the course of their ducts is con-
cerned : Sciurus carolinensis leucotis, Mus norvegicus al-
binus, Cavia porcellus, Lepus sylvaticus. 
In the gray-squirrel the seminal vesicles are 
two very small and somewhat oval coiled masses of tubules. 
In the white rat a pair of large seminal vesicles is 
found; they are elongated and lobulated curved sacs pro-
vided with a main chamber which runs the entire length 
of the organ. In the guinea-pig the seminal vesicles 
are two extremely long tube-like structures resembling 
somewhat a vermiform appendix. In the rabbit the semin-
al vesicle is a single large somewhat flattened conical 
pouch b~lobed at its extreme anterior end. 
The prostate in the gray-squirrel is large con-
sisting of two separate lobes. Each lobe possesses a 
single duct. In the rat the prostate is made up of three 
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lobes and has two pairs of excretory ducts. The prostate 
in the guinea-pig has three pairs of lobes and two pairs 
of excretory ducts. In the rabbit the prostate is large 
and consists of two lobes which are imbedded in the post-
erior portion of the dorsal wall of the seminal vesicle. 
Each lobe possesses three excretory ducts. 
The genital ducts open on the colliculus sem-
inalis in various ways: In the squirrel the duct of the 
seminal vesicle unites with the vas deferens and then im-
mediately joins the prostatic duct which opens by a single 
slit-like opening on the side of the verumontanum in the 
prostatic urethra. In the 1Nhite rat the vas deferens 
and seminal vesicle join forming a short ejaculatory duct 
opening by _a single pore one on either side of the veru-
montanum, while the prostatic ducts open separately - two 
on either side of the verumontanum. In the guinea-pig 
the vasa deferentia Join the ducts of the seminal vesicles 
forming a common single ejaculatory duct which opens on 
the median line of the verumontanum, while the prostatic 
ducts open separately two on either side of the colliculus 
seminalis. In the rabbit the vasa deferentia open 
independently of the duct of the seminal vesicle and of 
the ducts of the prostate. In addition to the three 
prostatic ducts that open on either side of the verumon-
tanum, the three ducts of the paraprosta~ic glands open 
. I 
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independently anterior to the openings of the prostatic 
ducts by three pore-like orifices. 
In the squirrel the vas deferens lacks an am-
pulla. In the rat an ampulla is present. In the guinea-
pig there is no ampulla of the vas and in the rabbit the 
ampulla of the vas deferens is large and greatly dilated. 
Histologically the seminal vesicles of the 
squirrel are made up of variable sized tubules. The epi-
thelium lining these tubules is of the tall non-ciliated 
columnar type. Each tubule has its own fibromuscular 
sheath. The muscular layer is circularly arranged. There 
are no longitudinal muscle fibers. The wall of the sem-
inal vesicles of the rat consists of numerous short lat-
eral saccules lined with tall non-ciliated columnar I p 
cells. Each saccule has its own fibromuscular sheath. I! 
The muscle fibers are arranged circularly. A longitudinal 
layer is wanting. In the guinea-pig the wall of the sem-
inal vesicles consists of a great number of folds. They 
are long and thin finger-like processes made up of tall 
non-ciliated columnar cells. The wall of the vesicle 
contains circular and longitudinal muscle fibers. Their 
disposition is very irregular and intermingling. The 
wall of the seminal vesicle o'f the rabbit consists of 
numerous short and thick branching folds made up of small 
non-ciliat~d columnar cells and surrounded by a fibro-
' ! 
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muscular layer. Circular and longitudinal muscle fibers 
are present. These two layers intermingle greatly. 
Regarding the question of the seminal vesicle 
of the rabbit - whether this organ is a seminal vesicle 
or a uterus masculinus- K8lliker (1879), Langenbacher 
(1882), Mihal-Kovics (1885), Wright (1898) and Rauthero 
(1904) gave embryological evidence that this structure 
arises from the Wolffian ducts and consequently that it 
is not a uterus masculinus. Adding more evidence regard-
ing this question, I find that the histological structure 
of this gland offers no fundamental difference between 
that of the guinea-pig and white rat. 
Having summarized the most important observa-
tions made in this work it seems fitting to close this 
paper by presenting in a rather concise form the new 
and. ori ginal contributions made by the writ er in this 
field: 
(1) Concerning Sciurus caro linensis leucoti s , 
the gross ana tomy of t ~1e seminal vesicles of this 
animal was first described by me in the fall of 
1930. Prior to 1930, European investigators worked 
on Sciurus vulgaris, the European gray squirrel. 
One of these workers (Owen, 1868) claimed that the 
ducts of the s em inal vesicle and vas deferens passed 
through the prostate and opened in the prostatic 
li 
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urethra; others (Rauther, 1904; Kr8lling, 1921) 
claimed that the ducts of the prostate joined the 
vas deferens before openi~g into the _urethra and 
that the prostate was a seminal vesicle and that 
the seminal vesicle was an ampullary gland; another 
(Engle, 1926) that this animal had no prostate. 
At that time when I had begun this work I was 
the only one to describe the correct openings of 
these ducts on th9 colliculus seminal1s - i. e., 
~ the duct of the seminal vesicle unites with 
the va!! deferens and then immediately .loins the pro--
static duct which ogens Qy ~single slit-like open-
ing ~ on either side of the verumontanum in the 
prostatic urethra. Two years later in 1932 Mossman, 
La.wlah, and Bradley gave a general description of 
the reproductive tract of the Sciuridae, although 
their work on the seminal vesicle is brief, inasmuch 
a~ their object was to describe t he whole reproduc-
tive tract of the Sciuridae family. My findings in 
1930 corroborate those of Mossman in 1932, with the 
exception that I was unable to find the utriculus 
prostaticus. My description of these organs is the 
most detailed one ever made. 
(2) The histological description of the sem-
inal vesicles of Sciurus carolinensis leucotls is 
========--==-------=---=-------------=-------=-=-=--=-======lt=c=-==---
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the -only description Qn record~ to the Eresent 
time. 
(3) My description of the seminal vesicles 
of the white rat is the first detailed study ever 
made and represents the first time that the ducts 
of the seminal vesicles, ~ deferens and prostate · 
have been observed regarding the manner of their 
opening ~ the verumontanum. It will be fitting 
here to point out that my observations on the ducts 
and the manner of their opening corrobora·te those 
of Oudemans (1892) who worked on the brown rat -
i. e., that there is§:. true e,1aculato:J;X duct formed 
£y the union of the seminal vesicles ~ ~ defer-
~' .Q.!1!i 211 either side of the verumontanum. There-
fore, the manner of the openings of the ducts or 
the white rat is like that in the brown rat. 
(4) The description of the histological structure 
of the vesicles of the white ~ is entirely ~' 
original and ~ ~ detailed ~· 
(5) Regarding the guinea-pig one investigator 
(Pousargues, 1893) claimed that there was one pro-
static opening on either side of the verumontanum 
and that the vas deferens, uterus masculinus and 
seminal vesicles open separately; another (Cannieu, 
1892) that the vas deferens and seminal vesicles 
- 2-
open separately and that the vas deferens opens a 
little in front of the orifice of the seminal ves-
icle; another (Rauther, 1904) claimed that the vas 
deferens joins the semina l vesicle and a single 
ejaculatory duct is formed one on either side of the 
verumontanum; another (Disselhorst, 190Lt·) claimed 
that the vas deferens possessed an ampulla. 
Through detailed study of the course of the 
ducts of a number of animals a fter injection with 
colored gelatins, I found that the ~ deferentia 
unite with the seminal vesicles and ~ single common 
e.laculatory duct is formed opening in the middle of 
the verumontanum. Further, I found that there ~ 
four Qrostatic openings, two Qll either side of the 
verumontanum. Still further, that there is UQ ~­
pulla of 1he ~ deferens. 
(6) The histological description is original. 
(7) Regarding Lepus sylvaticus, this is the 
first time the seminal vesicles of this particular 
species has been described grossly and histologi9al-
ly. In this work I pointedout that the Leporidae 
possess ~ seminal vesicle contrary to the view held 
by Owen (1868) and Engle (1926) that the Leporidae 
possess no seminal vesicle. F~rthermore, l pointed 
out that this is ~ i~ seminal vesicle and not a 
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uterus masculinus because its histological make-up 
is like that of the guinea-pig illlS, that of the white 
rat. Still further that this particular ~ecies 
does not possess §!.!! eJaculatory duct and ~ ~ 
seminal vesicle does UQ1 empty in common !11Q ~ ~ 
deferens as thought by Rauther (1904) in his work on 
Lepus cuniculus. Furthermore, that what Rauther 
thought to ~marked longitudinal internal folds ~­
sassing numerous sac-like tubular glands, 1 ~ in-
clined ~ believe ~ nothing ~ ~ less than cross 
sections of cryp~s formed ~ the twisted deeper ~ 
of the folds of ~ epithelium. 
(8) That the seminal vesicles of these four 
--- - -
animals s~udied ~ homologous with those of ~ be-
cause their gross structure ~ position ~ funda-
mentally similar and their histological features are 
very similar. 
(9) Lastly a careful comparison has been made 
and this is the most complete and detailed study of 
these organs in these four animals that has been com-
pleted, and is also ~he first comparative study ever 
undertaken. It is moreover the first detailed com-
parative description of the course of the ducts ot' 
the semi nal vesicles, vas deferens and prostatic ducts 
ever pres·ented. 
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